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(57) ABSTRACT

An 1ntervertebral spacer 1s 1inserted between vertebral mem-
bers in a compact configuration and expanded post-insertion
to contact the adjacent vertebral members. The intervertebral
spacer comprises a first member and a second member mov-
able with respect to the first member between retracted and
extended positions.

18 Claims, 7 Drawing Sheets
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EXPANDABLE INTERVERTEBRAL SPACERS
AND METHODS OF USE

RELATED APPLICATION

The present application 1s a continuation application of

U.S. patent application Ser. No. 11/415,042 filed on May 1,
2006 and herein incorporated by reference in its entirety.

BACKGROUND

The present application 1s directed to devices and methods
for stabilizing vertebral members, and more particularly, to
intervertebral implants and methods of use for replacing an
intervertebral disc, vertebral member, or combination of both
to distract and/or stabilize the spine.

The spine 1s divided 1nto four regions comprising the cer-
vical, thoracic, lumbar, and sacrococcygeal regions. The cer-
vical region includes the top seven vertebral members 1den-
tified as C1-C7. The thoracic region includes the next twelve
vertebral members 1dentified as T1-T12. The lumbar region
includes five vertebral members LL1-L5. The sacrococcygeal
region includes nine fused vertebral members that form the
sacrum and the coccyx. The vertebral members of the spine
are aligned 1n a curved configuration that includes a cervical
curve, thoracic curve, and lumbosacral curve. Intervertebral
discs are positioned between the vertebral members and per-
mit flexion, extension, lateral bending, and rotation.

Various conditions may lead to damage of the interverte-
bral discs and/or the vertebral members. The damage may
result from a variety of causes including a specific event such
as trauma, a degenerative condition, a tumor, or nfection.
Damage to the intervertebral discs and vertebral members can
lead to pain, neurological deficit, and/or loss of motion.

Various procedures include replacing the entirety or a sec-
tion ol a vertebral member, the entirety or a section of an
intervertebral disc, or both. One or more replacement
implants may be inserted to replace the damaged vertebral
members and/or discs. The implants reduce or eliminate the
pain and neurological deficit, and increase the range of
motion.

SUMMARY

The present application 1s directed to an intervertebral
spacer with first and second members each with an outer side
and an inner side. The members may be positioned 1n a
stacked orientation with the inner sides facing together. A
threaded extension may extend outward from the inner side of
the first member. A cavity may be formed on the inner side of
the second member, and may include a floor opposite from an
open side. A ring gear may be positioned 1n the cavity and
against the tloor. The ring gear may include a threaded bore
that recerves the threaded extension and teeth that extend
around an outer circumierence. A gear may be positioned 1n
the cavity and may include helical teeth that engage with the
teeth on the ring gear. The gear may be rotatably positioned in
the cavity with rotation 1n a first direction causing the first and
second members to move apart and rotation i a second
direction causing the first and second members to move
together.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 1s a perspective view of an exemplary intervertebral
spacer 1n a retracted position.
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FIG. 2 1s a perspective view of an exemplary intervertebral
spacer 1n an extended position.

FIG. 3 1s an exploded perspective view ol an exemplary
intervertebral spacer.

FIG. 4 1s an exploded perspective view ol an exemplary
intervertebral spacer.

FIG. 5 1s a perspective view of an exemplary intervertebral
spacer 1n a retracted position.

FIG. 6 1s a perspective view of an exemplary intervertebral
spacer 1n an expanded position.

FIGS. 7 and 8 illustrate an exemplary method of inserting,
the intervertebral spacer.

DETAILED DESCRIPTION

The present application relates to implants for replacing an
intervertebral disc, vertebral member, or combination of both,
and to methods of inserting the same. The implant comprises
an intervertebral spacer 10 that can be 1nserted between ver-
tebral bodies 1n a compact configuration as shown in FIG. 1
and subsequently expanded to contact the adjacent vertebral
bodies as shown in FIG. 2.

FIGS. 3-6 illustrates one exemplary embodiment of the
intervertebral spacer 10. The intervertebral spacer 10 com-
prises an inferior member 12 and a superior member 60
movable with respect to the inferior member 12 from a
retracted position to an extended position. A jack mechanism
60 1s interposed between the inferior member 12 and superior
member 40 for moving the superior member 60 between the
retracted and extended positions.

The inferior member 12 comprises a body 14 including a
bottom surface 16 that contacts an adjacent vertebral body.
The bottom surface 16 can be textured to grip the adjacent
vertebral body. For example, small teeth, ndges, or grooves
can be formed 1n the bottom surface 16 to improve gripping
capability. The body 14 has a main cavity 18 formed therein
to house components of the jack mechanism, and a guide hole
20 to recerve a guide member 46 on the superior member. The
body 14 further includes a shelf 22 having an opening 24
formed therein. The shelf 22 and opening 24 are configured to
engage the head of an 1insertion tool 100 as will be hereinatter
described in more detail.

The superior member 40, shown 1 FIGS. 5 and 7, com-
prises a plate 42 having a top surface 44 that engages an
adjacent vertebral body. The top surface 44 can be textured to
orip the vertebral body. For example, small teeth, ridges, or
grooves can be formed in the top surface 44 to improve
oripping capability. The top plate 42 1s shaped to generally
correspond to the shape of the inferior member 12. Guide
member 46 extends downward from the top plate and fits
within the guide hole 1n the inferior member 12. The top plate
42 further includes a tab 50 with an opening 52 formed therein
to engage the msertion tool 100.

The jack mechanism 60 comprises a screw shait 62 that
extends downward from the bottom surface of the top plate
42, and a ring gear 64 that 1s rotatably mounted 1n the main
cavity 18 of the inferior member 12. The ring gear 64 1is
internally threaded to mesh with the externally threaded
screw shalt 62. When the ring gear 64 1s rotated 1n a first
direction, the superior member 40 1s raised relative to the
inferior member 12. Conversely, when the ring gear 64 is
rotated 1n a second direction, the superior member 40 1s
moved toward the inferior member 12.

A drnive gear 70 meshes with the ring gear 64. The drive
gear 1s actuated by the surgeon to rotate the ring gear 64. Inthe
exemplary embodiment, the drive gear comprises a worm
gear with helical teeth that mesh with the teeth of the ring gear
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64. The drive gear 70 has an axial bore 72 to recetve a mount-
ing shatt 74 which 1s rotatably journaled 1n openings 76, 78 in
the main cavity 14 of the inferior member 12. The mounting
shaft 74 includes a head 75 having a socket for receiving a
tool. The drive gear 70 may be fixed to the mounting shait 74
by any suitable means, such as pin 80. During assembly, the
ring gear 64 and drive gear 70 are disposed within the main
cavity 14 of the inferior member 12 as shown in FIG. 4. The
axial bore 72 of the drive gear 70 1s aligned with openings 76,
78 1n the main cavity 14 of the inferior member 12. The
mounting shaft 74 1s inserted through the aligned openings in
the wall of the main cavity 14 and through the axial bore of the
drive gear 70. After the mounting shaft 74 1s inserted, the
drive gear 70 1s secured to the mounting shait 74, for example,
by pin 80.

The inferior member 12 and superior member 40 can be
made of any suitable material, such carbon reinforced PEEK.
The bottom of the inferior member 12 and/or top plate 42 of
the superior member 40 could be porous to allow the in-
growth of bone. An embedded biologic coating, such as
hydroxia appetite (HA), BMP, or calcium phosphate could be
used to promote bone in-growth. The contact surfaces of the
inferior and superior members 12 and 40 could also be tex-
tured to grip the adjacent vertebral bodies.

In use, the superior member 40 1s assembled to the inferior
member 12 and placed 1n a compact configuration with the
superior member 40 1n a retracted position relative to the
inferior member 12 as shown 1n FIG. 5. The intervertebral
spacer 10, 1n a compact configuration, 1s inserted through a
cannula 150 into an intervertebral space between two verte-
bral bodies. Those skilled 1n the art will appreciate that the
intervertebral spacer 10 can be used to replace one or more
discs and/or vertebral bodies. After the insertion of the inter-
vertebral spacer 10, the drive gear 64 1s rotated to cause the
superior member 40 to extend away from the inferior member
12 as shown 1n FI1G. 6. The superior member 40 1s raised until
the contact surfaces 16, 44 of the inferior and superior mem-
bers 12 and 40 are engaged with the adjacent vertebral bodies.
The gear teeth on the ring gear 64 and drive gear 70 are
formed so as to lock at any selected height.

The intervertebral spacer 10 may be used 1n various regions
of the spine, including the cervical, thoracic, lumbar and/or
sacral portions of the spine. FIGS. 7 and 8 1llustrate an exem-
plary insertion tool 100 that can be used to insert the inter-
vertebral spacer 10. FIGS. 10 and 11 illustrate accessing the
spine from a postero-lateral approach. Those skilled 1n the art
will appreciate that other approaches may also be used,
including posterior, anterior, antero-lateral and lateral
approaches to the spine.

FIGS. 7 and 8 illustrate an exemplary insertion tool 100 to
insert the intervertebral spacer 10. The insertion tool 100
includes an elongate housing 102 having three lumens 104,
106, and 108 formed therein, an engaging tool 110, and a push
rod 120. Access to the intervertebral space 1s gained through
a cannula 150 1nserted 1nto the body. FIGS. 7 and 8 1llustrate
the distal end of the cannula 150 and 1nsertion tool 100. The
engaging tool 110 includes an elongate shaft 112 that passes
through the center lumen 106 1n housing 102, and a cylindri-
cal head 114 to engage the intervertebral spacer 10. As shown
in FI1G. 5, the cylindrical head 114 of the engaging tool 110 1s
configured to engage 1n openings 22, 52 on the inferior mem-
ber 12 and superior member 40 respectively when the supe-
rior member 40 1s moved to the retracted position. The inter-
vertebral spacer 10 can rotate freely about the axis of the
cylindrical head 104 during insertion to accurately position
the intervertebral spacer 10. As the intervertebral spacer 10 1s
advanced through the cannula 150, the intervertebral spacer
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10 1mnitially assumes the position shown 1n FIG. 7. When the
intervertebral spacer 10 exits from the end of the cannula 150,
a push rod 104 inserted through lumen 104 1n housing 102 1s
used to rotate the intervertebral spacer 10 mto the proper
angular position as shown in FIG. 8. A tool (not shown) can
then be nserted through the lumen 108 to engage and rotate
the mounting shait 74. Rotation of the mounting shait 74
causes the drive gear 64 to rotate, which 1n turn rotates the ring
gear 64. Rotation of the ring gear 64 causes the screw shait 62
to move axially upward raising the superior member 40 1nto
contact with the superior vertebral body.

The embodiments described above include member 40
being a superior member and member 12 being inferior. In
another embodiment, the orientation of these members 40, 12
may be interchanged with member 40 functioning as an infe-
rior member and member 12 functioning as a superior mem-
ber.

The term “distal” 1s generally defined as 1n the direction of
the patient, or away from a user of a device. Conversely,
“proximal” generally means away from the patient, or toward
the user. Spatially relative terms such as “under”, “below™,
“lower”, “over”, “upper”’, and the like, are used for ease of
description to explain the positioning of one element relative
to a second element. These terms are mtended to encompass
different orientations of the device 1in addition to different
orientations than those depicted 1n the figures. Further, terms
such as “first”, “second”, and the like, are also used to
describe various elements, regions, sections, etc and are also
not intended to be limiting. Like terms refer to like elements
throughout the description.

As used herein, the terms “having™, “containing”, “includ-
ing”, “comprising” and the like are open ended terms that
indicate the presence of stated elements or features, but do not
preclude additional elements or features. The articles “a”,
“an” and “the” are intended to include the plural as well as the
singular, unless the context clearly indicates otherwise.

The present invention may be carried out 1n other specific
ways than those herein set forth without departing from the
scope and essential characteristics of the invention. The
present embodiments are, therefore, to be considered 1n all
respects as illustrative and not restrictive, and all changes
coming within the meaning and equivalency range of the
appended claims are intended to be embraced therein.

What 1s claimed 1s:

1. An mtervertebral spacer comprising: first and second
members each with an outer side and an inner side, the mem-
bers positioned 1n a stacked orientation with the inner sides
facing together; a threaded extension that extends outward
from the inner side of the first member; a cavity formed on the
inner side of the second member, the cavity including a floor
opposite from an open side; a ring gear positioned 1n the
cavity and against the floor, the ring gear including a threaded
bore that receives the threaded extension and teeth that extend
around an outer circumierence; a worm gear positioned in the
cavity and including helical teeth that engage with the teeth
on the ring gear, the worm gear being rotatably positioned 1n
the cavity with rotation 1n a first direction causing the first and
second members to move apart and rotation 1 a second
direction causing the first and second members to move
together; and a longitudinal axis of the ring gear being offset
from a longitudinal axis of the threaded extension such that
the axes do not 1ntersect.

2. The spacer of claim 1, wherein the longitudinal axis of
the threaded extension intersects with the first and second
members and the longitudinal axis of the ring gear 1s posi-
tioned 1n a non-intersecting alignment away from the first and

second members.
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3. The spacer of claim 1, wherein a height of the second
member measured between the 1inner and outer sides 1s less
than a length of the outer side measured perpendicular to the
height.

4. The spacer of claim 1, wherein the teeth of the nng gear
are spaced away from the tloor.

5. The spacer of claim 1, further comprising a guide mem-
ber that extends outward from the inner side of the first
member and 1s spaced away from the threaded extension, the
second member including a receptacle that receives the guide
member when the device 1s 1n a retracted orientation.

6. The spacer of claim 1, wherein the teeth of the ring gear
are positioned along a central portion of the ring gear and are
spaced away from a first end of the ring gear that faces
towards the first member and a second end of the ring gear that
faces towards the second member.

7. The spacer of claim 1, wherein the threaded extension
includes a terminal end that remains positioned between {first
and second ends of the ring gear.

8. An intervertebral spacer comprising: first and second
members each with an outer side and an inner side, the first
and second members positioned with the mner sides facing
cach other; a cavity extending 1nto the inner side of the second
member; a threaded extension that extends outward from the
inner side of the first member and extends into the cavity; a
ring gear positioned in the cavity and including an interior
threaded bore that recetves the threaded extension, the ring
gear further including an exterior surface with a plurality of
radial teeth that extend away from the bore and are longitu-
dinally spaced between non-toothed sections; a rotational
member positioned 1n the cavity and including helical teeth
that engage with the plurality of teeth on the ring gear;
wherein the cavity includes a tloor opposite from an open side
and the ring gear remains 1n contact with the floor 1n the
retracted and extended ornentations and the spacer position-
able between retracted and extended orientations with the
first and second members spaced a greater distance apart 1n
the extended orientation.

9. The spacer of claim 8, wherein the threaded extension
includes a terminal end spaced away from the first member,
with the threaded extension sized for the terminal end to
remain within the ring member 1n the retracted and extended
orientations.

10. The spacer of claim 8, wherein a longitudinal axis of the
ring gear 1s offset from a longitudinal axis of the threaded
extension such that the axes do not intersect.
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11. The spacer of claim 8, wherein the plurality of radial
teeth extend around a circumierence of the ring gear.

12. The spacer of claim 8, wherein the rotational member 1s
a worm gear with a central opening and the helical teeth
extending along an exterior surface.

13. The spacer of claim 8, wherein a height of the second
member measured between the mner and outer sides 1s less
than a length of the outer side measured perpendicular to the
height.

14. An mtervertebral spacer comprising: a first member
with a plate having an outer contact surface and an inner
surface with an outwardly-extending threaded extension that
includes a terminal end; a second member with an outer
contact surface and an inner surface, the inner surface of the
second member facing towards the inner surface of the first
member and including a cavity that aligns with the extension,
the cavity including a floor; a ring gear positioned 1n the
cavity and including a threaded bore that receives the
threaded extension, the ring gear further including an exterior
surface with radial teeth; a rotational member positioned 1n
the cavity and including helical teeth that engage with the
teeth on the ring gear; and the spacer positionable between
retracted and extended orientations with the first and second
members spaced a greater distance apart in the extended
orientation; the terminal end of the first member remaining
with the ring gear in the retracted and extended orientations,
wherein the radial teeth of the nng gear extend around a
circumierence of the ring gear and are positioned along a
longitudinal axis of the ring gear between non-toothed sec-
tions at first and second ends of the ring gear.

15. The spacer of claim 14, wherein a height of the second
member measured between the mner and outer sides 1s less
than a length of the outer contact surface.

16. The spacer of claim 14, wherein the ring gear 1s posi-
tioned against the floor of the cavity in the retracted and
extended orientations.

17. The spacer of claim 14, wherein the first member
includes a second extension that extends outward from the
iner surface and 1s spaced away from the threaded extension,
the second extension sized to fit within a second cavity 1n the
second member when the spacer 1s 1n the retracted orienta-
tion.

18. The spacer of claim 14, wherein the teeth of the ring
gear are spaced away from the floor of the cavity.
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